The viridans streptococci have long been regarded as low grade pathogens contributing to the complex resident flora of a number of mucosal sites. Streptococci belonging to the "milleri group" are currently classified with the viridans streptococci, and are known to contribute to the resident flora of the gastrointestinal tract,' the urogenital system,2 the upper respiratory tract,3 and the mouth, where a particular association with sheltered sites on hard surfaces has been shown. 45 They are, however, unusual among the viridans streptococci in their association with deepseated sepsis in a range of sites, including surgical sepsis,6 hepatic abscesses,7 pleural empyema,' intracranial sepsis9 and odontogenic abscesses.'0 The mouth has often been regarded as the source of "Streptococcus milleri group" strains involved in abscess formation in many of these sites.
Despite its widespread use in the clinical setting, the title "S milleri" has no official status in streptococcal taxonomy" and is a title used to describe a collection of strains which have variously been referred to as Streptococcus anginosus,'2 minute colony forming # haemolytic streptococci,'3 Streptococcus MG,'4 Streptococcus milleri," 16 Streptococcus intermedius, '7 18 Streptococcus constellatus,17 18 Streptococcus anginosus-constellatus,'9 and Streptococcus MG-intermedius. ' 9 The "S milleri group", therefore, represents a complex aggregate of organisms which may display a, ,B, or non-haemolysis on blood agar culture media, and may variably possess Lancefield group antigens A, C, G, or F. Heterogeneity in traditional biochemical tests has also been observed.20 Recognised differences notwithstanding, these strains are currently classified within a single species, under the approved name S anginosus."
Taxonomic uncertainty persists, however, and recent studies have shown three distinct genotypes within the "S milleri group "22; one homology group including the type strain of S constellatus, one including the type strain of S intermedius, and the final group including the type strain S anginosus. A very recent report from the same authors has also described a biochemical scheme for the reliable phenotypic differentiation of these three genotypes, suggesting that they are incorrectly classified within a single species.23
The aims of the current study were: (i) to design a simple and reliable protocol for the recovery of "S milleri group" isolates from defined sites in the oral cavity; (ii) to Carbohydrate fermentation tests Fermentation of mannitol, raffinose, sorbitol, melibiose and trehalose was by a method modified from the rapid carbohydrate utilisation test (RCUT) of Young.26 The RCUT was conveniently performed in the wells of microtitre plates as follows:
(1) 100 M1 of buffered salt solution containing neutral red indicator (BSS)26 were added to six wells in a microtitre plate, and 250 ul to a small, sterile glass tube for each organism to be examined. Control wells were also set up as indicated in the figure.
(2) 25 M1 of 10% (w/v) aqueous solutions of mannitol, raffinose, sorbitol, melibiose and trehalose were added, respectively, to one offive wells for each test organism, and to appropriate control wells as indicated in the figure.
(3) Growth from a fresh, overnight blood-agar culture was harvested with a cotton-tipped swab, and used to make a dense suspension in the 250 ul BSS contained in the test tube.
Volumes (25 pl) of this suspension were added to test wells of the microtitre plate, and to appropriate control wells (figure). (4) Plates were incubated at 37°C by floating in a waterbath, and a definitive reading (colour change of red to yellow) was made after four hours. Each day, a fresh culture of Lancefield group F streptococcus (NCTC 10707) was used as a positive "S milleri" control.
Voges-Proskauer (VP) reaction
This was achieved by the rapid method of Bucher and von Graevenitz,27 using fresh culture of Lancefield group F streptococcus (NCTC 10707) as a positive control.
Arginine hydrolysis This was carried out according to the method of Niven et al28 as described by Cowan Most isolates fermented trehalose, hydrolysed arginine and aesculin, and gave a positive Voges-Proskauer reaction. A few, however, utilised mannitol, raffinose, sorbitol or melibiose. Most (70-1%) isolates were nonhaemolytic, and of the five (3 9 %) P-haemolytic isolates, three were Lancefield group G and two were ungroupable within the range of antisera used. In total, 54 (42-5%) of the 127 oral "S milleri group" isolates were serologically groupable, most (n = 46) of these strains belonging to Lancefield group F. In all instances the results obtained with antiserum raised against Lancefield group F streptococcus (NCTC 10707) agreed with the commercial group F antiserum. In addition to the 46 oral group F strains obtained in the current study, nine clinical group F strains and four NCTC reference strains (table 1) contributed to a collection of 59 Lancefield group F streptococcal strains. The range ofbiochemical profiles were not included in this study, and the differentiation of strains within the "S milleri group" corresponding to S anginosus, S intermedius, and S constellatus was consequently not possible.
The single selective medium used in this study proved effective for the recovery of "S milleri group" isolates from the mouth and confirmed the association ofthis group with the human gingival crevice.435
Oral "S milleri group" isolates represented a relatively homogeneous group on the basis of the tests undertaken, though a small number of isolates (9-4%) was encountered which were able to ferment mannitol, raffinose, sorbitol, or melibiose. This proportion of oral "S milleri group" isolates with wide sugar fermentation profiles was comparable with the findings ofBall and Parker.2'
In common with previous studies on "S milleri group" isolates from the mouth4202 35 36 most isolates found in our study were nonhaemolytic and possessed no recognisable Lancefield grouping antigen, properties typical of the S intermedius taxon described by Whiley et al.23 A high proportion of oral "S milleri group" isolates, however, were serologically groupable, and ofthese, Lancefield group F was by far the commonest, which agrees with the findings of other workers.3536 All of the oral group F isolates found were either a or nonhaemolytic, suggesting that they would most likely belong to the S anginosus taxon. 23 Further tests would be required to confirm these intuitive associations because it is recognised that haemolytic reactions, Lancefield group status, and behaviour in traditional biochemical tests are of little practical value in identifying the three taxa shown within the "S milleri group".2' The results of this study supported this observation because a collection of Lancefield group F streptococci from a range of sources was indistinguishable from a collection of oral "S milleri group" isolates on the basis of the tests used.
These observations notwithstanding, the system of tests described in the current report were regarded as satisfactory for the rapid presumptive identification of "S milleri group" isolates from a range of sources. Inoculation of tests from a pure plate culture, in addition to short incubation times in non-nutrient medium, reduced to a minimum the potential problems of contamination, while the small volumes of reagents and the use of non-sterile microtitre plates kept the cost of media and consumables low. 
